
: OS THETCRTIARYFLORAOF THENORTHAMERICANLIC 
j, COSSi~EREDASETID~CEOFTHBAGEOFTHEFORMA: 
h 

The pUrpO80 of this memoir, a8 indicated b.v the beading tit1 
premnt, with more details, the evidence offered by the flora of t 
pitic MeasureR of the We&,, in regard to the geological age of th 
antion, which I consider as Tertiary. The reasons advanced in t: 
thiR opinion in the two former r~nnual report.8 of Dr. EIaJden, a1 
pnperin the American Journal ot Science and Arts,* are controve- 
~)me geologists whoconsider the Liguitic aa Cretaceous, denying t 
table paleontology the authority of eyidencc in a question of thi 
Their argumente may be bri4l.v exposed in the order in wbieb I I 
to examine and discuss their importance. 

lat,. Fosf4il plants are rarely lound iu the geological formations 
are mostly marine ; the vegetable remains are generally undetc 
ble fragmentsof leaves.; they have been, as yet,, scarcely Rtudied 
eonntry ; the record8 ot the fossil floras are nearly mere blanks. 

2d. If even tbe fossil flora of the great Lignitio of the We& h:l 
widely studied, it could not aflbrd any reliable evidence, on aca 
the impossibility of a conclusive comparison of its species. A c( 
eon of the fossil plants of this continent with those of Europe car 
nothing in regard to identification of geological periode, for the 
thrt at the 8ame epoch the floras of both continents may have b 
differeat in their character, a neceseary result of difference8 i 
atmospheric circumstances of the 88me period of time. 

3d. Even supposing that the evidence could be ndmitted, it irj 
aanght by the presence of cretaceous animal remains in strata wi 
rhove the lignitic formations, and animal remains mu& have 1 
for the determination of geological groupe. 

4th. The strata of the Lignitic confortnnbly orerliethe Crqtaceo 
the nature of the cotnpounde of these so-called differeut formatb 
dmilar. 

6th. Stratigrapby and auimal paleontology bave forced t,he 
tion in regard to the creta.ceous age of tbe welcteru Lignitic, uric 
girts of high standing have, by their opinion, given full autbc 
thi8 conclusion. 

The text of the argumentation in favor of the cretaceous age 
Lignitic ie here exposed iu the fairest possible way. It, could 
merely that the objections have been already cousidered and anr 
bat nobody would% satisfied or enlightened by thio d8ertion. 
therefore, advisable to reconsider the subject and to expose, ins; 
Coutradicting nrgumente, fncts, which, corroborating former at3s4 
bring ROIUB new light npon the controverted question. Bar, in I 

‘Aem~nI Report of the United States Geological and Geographical Survey, & 
nphslione oi 1873. p. 318, &c. SIWIO Ha 
r(le of the ligraitic formntions of the Rocky !h 

ort for explorntione of 16X$ p. 367. 

Arta, vol. vii, Juue, 1874. 
ountsius, American Journal of Scia 
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new, md of peonliar oh~notern~ Both were growtog together, nyparen@# 
hp. the plaoe where they bnve been found, BY they are mnhab?Md by: Q 
@mall fluvial or land ehell, a mrpalid, very mnuh like the @nrqrbu %a 
‘*“i~~moolg~obesrved upon ooal-plants of the Oarhoolferona Thre shell 

II’amaller..and without the transverse atrim obeeraPble~apon the 
oa of the &ml-kleaearee- 

‘. .(I. .I. 

e eoooolueion in regard to the preiwoce Qf I,*:&&&$#p&* 
bad, been already reoorded by Psofwaor Dawao~, bat hi rpoti 

- ReQ d Woe d, however.* He rem&n that in the-km&n@ ,Irpasl*- 
6 of Clap Ch~p6, holding shell0 and OOIW~. of LOW- E$dwr# 

thev have fragmental et&ma agd dietipoti rhizome6 a# BMW- 
ag hat these fragm6nte must have been d&W fro? the land-> ,ti 
resept cnae, or with the vegetable remain8 of Mi&Wn, the ..w. 

MIUI are 80 delict&, their minnti diviaiorre ao well pre~rved, tbst e&s 
atly tbeir habitat w&a in 01ow proximity to the pls~e where they ‘have 

found or rather that they lived in shallow ba8inB of water horder- 
b&e8 tbie being eapeuially indicated, 88 remarked above, by 

a\1 fluvial mo~lnsks, either plaoed upon the plsnt@,or8$& 
upon the &one. > j, ., 
thie kind, evidenoe of open land. in the Upper Silorian a@, 
t’ter more frequently reoorded and found also 8till low,er m 

his formation when more care ie given by ge0logiet.a to the collection 
Wt examination of foesi planta. Though it may be-of the fatare, these, 
bmente of old lyeopodiaceoae epeciee in the Silurbhn appear there W% 
be anceetora of a long and multiple aories of analogone form+ all IWO< 
kierkably well oharaoterized, and whiGh, from the Lower Devon~sn;iu~: 
&!ee in -a remarkable proportion to the bme .of the O&oniferoao;~ ~~~ .-*1_- de&^* 

the 
rl. 

bir s remsins en1 ;8lr for 8 la 

i !f’he list of the f;ower Devonian plants j$ no6 ae yet v~g:iongJ *J 
j n matter of course, for the strata of thii3 formation, 66 heat in:- 
gnitecr sta 

“h 
are mostly marine, and the foeail vagetahle remaine in? 

‘Wnneotion wit them represent marine plants whioh have heen till now1 
‘tircely etndied in thie oonotry. That they are very abundant, IR proven 

the faot thatthey have beoome by their presence noti-ble charm 
whole geological epoohe to whioh the have given their name, ae.for, 

FucoGIea Ca&u-Ca~~~, for the d anda-galli grit, the lower mem- 

of some eaparate groap8 of the D?vonian. 
pr@0nt dikOuf%tiOn. 

There ie in Oentds e gxx%t -d&no f&m&on kn0ne;y.W &~p6, 
over ac~en thoasaad feet thiok, wbioh ha@ %w animrd .Wmaiua in its 
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, between tqeq,+peotee or plaute or .tnce, 
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be Wunted for, exce 
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en. Bat ssndst~ne rock8 hme 
whi&, without soy animal remain&, have 
ampo8ition and from their 8UprpO8itiOn to 01 

red a$ referable either to the OarboniferoW 

msteiw)ation&,fbe’ 
tion ,in .hotlb$be9 ea8tarn ful 

4W34ZQOi8m &f IJO~~~f~tbs &4o 
ertel&of Abe No&I 



G$pwa df Aix, Alum Bay, Mount B&a, London~Olry. 

Qelinben. , ,.‘!.I 1 *wt., 
Lime&one of Mon8, unaonform8ble to the GMaoeotl6 Of 

Maeebriob wbiob it overliea. ! 1 , ‘:I .)c,r 
eoneider ae’ Ore@eoue the eatie of Bt8e~~and-Uel- 

#q:*s indiosted by the cbsraotera of the flor8of ae)iMhM-li~~~:~~ :rt * 
cheee eobdivioione of the Tertiary of Europe seem t&ei@e~rflxss 
$ou8 tbickneee of the formation, und to iudictate 8 fap*(r #%p#U#& 
i of vertical oxtent in comp8rieou to the American me888ree of the 
se age. There may be iudeed 8 m8rked difffttteuce but 88 vet very, 

is kuown of the Tertia.ry of tbi8 coutiuent, and certaiuly tbie little 
dready, by it8 wide 8rea 8nd tbe tbickuese of come of ih divie-, 

an important pl8ce iu the North Americ8u geology. . 
at year Prof. F. V. Haydeu discovered, ueer Point of Books, 

ne bed8 of ebule with rich deposit8 of vegetabh3 remains, and obtaiued 
uge nomber of 8peoimeus. Thie locality ia between ,BMk Butte 
rtion, nine mile8 uOrtbWf!8t of it, snd Salt Welle, another etationofthe. 
rion Psuido B&had, about the 88me diet8nae farther ~@,&&&~a 
d B. F. Meek% report and from my own 11 it duty be,seag bhn& from 
bak Butte to Point of &ks, iu folloriug the rdlroad, tbelnor$be88ti 
t:dig of the me8surets brings succeeaively in view 8 8eri6a,‘of besvy 
kd8toue0, interetratifhd with beds of 018~ and lignite, whore’ whole 
ekneae, according to MeAsra. Meek and Bannister, ie 48timated at 
Bnt 4.000 feet. The aerie of tbeRe rook8 is, be8utifullv exM)BBd bv a 



I ‘*‘* ‘3FoIb&rpcE OF AGE OF I;r@pfirc’~~~Cnl?: 
: *. 

parated at ita baee under thd’ name oi’-P&&&$ 
and two analogooe, in the flora of”Qolden. * ‘!,!?j&j 

e-1 and one anal0 UB, in thst 6f Blwk, Butte ; ang: foul h&ve’e 
with OreWeoun orma. $ 3 
1 relatidn of Point of Rocks with tbe Oauadian *erl 43 wol 

,‘;7; 
id’ vdl / . &ud-.by &u&a crmctata, 8 floatiag plant, dmribed b$ lfpr;c 

BW~D, in the report of the geology and reROurcee of the IkgiOf.b’rti’~@t~$ 
&lit 
h& 

of the forty-ninth parallel. The geologist of the oommiseion 
&orge Mercer DawRou, obtained the cpecimena Tom e,bed bfIdl& 

pw+ the rerp base of the Lignitic formation;‘wbere, acoordi~~ to’ th&ln~ 
qation kmdly furnished to me, the vegetable remwirrc, rqnwaentig 
irqxoiee were very abondant, but di&alt to get tkom thewupe~iog 
No. Though their referen& to any living .a& ,io not dietioatty 
tied, the peealiar cbaraoter of the plaote $lWloet per&any dot& 
@ut its identity with that of Point of Rook& wbi& ie.&o&qn-eaen&d 
#Wmerone qeoimena Half the epe:imgns from tU+&e&qm~4~- 
&UJ 6f this Rpeuiee aud of another, Pdstia awn&W+rbti dmfb$@% q 
hierr foe of the name. In regard to the identity of tie w * 
9) of Clanado with those of the United States, tbeevidees8I+giiYWg 
@laaive. The report quoted above provee it, by good eeotiooa attd 
@gram& whioh indicate the same dietribation of Lignitio be&~,o~~ 
id &ad&one strata, 88 in the great Lignitio of the &kg Monntaine, 
which that of Clanada is 8 mere oontinnstion. It enumerate+ also, 
leidee tboae which are descirbed, a number of plant8 from the Lower 

bj&(u6.L-- . . . . . . . . . . . . ..i.Ar..rri%r.r.r I .,.., ‘.I’ 

Vera1 of the ape&m are identical with those still living, 
mole faoiq of the flora coincides with that of modern 

@J&#,. the 
tern 

b, little hesitation would be felt in assigniug the fo+nqt (y;,in$g% ?- 
ey ~CCWF to tl!e Miooene period. 
8 fat that tbe lower beds of thie ibrmatiotl hold the re3lialoe of w 

t&I 

On the other band, @en ,?e cone&r 1 

eeoeoio type8 ; that the bede pace dopn,w r~.j,#o rocks hold. 
r&oulit.es and Inocerami; and that a flo& eaeeot allv &nilar fe f6 r 

d‘ 
@ 

8oci$ed with Q&aoeooa animal-remains, both in DhLots* m&, p85 
Uter’s Ieland, we should be ipolined to seainn them at leaet to thclrrira: 

- 
1p. 
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d w admirhre of old and young tertiary type 
iwith the foeieil flora8 of Europe, and tbss 8 gen 
Wt di8tincttlJi relate to any peculiar stage of European 
‘b8ve 

Ter $kYi 
the &leocene by relation to specie8 of $~zane ; ,tbe. l~ppar 

?e, eepeoially the Ligurian or Oligocene, by the Palme, and the 
mne by 8 number of common and generally distributed 
P&!P~ - . 

% 
edwfii, Pop&a mutabilk, l%ua til 

pnz.%y 
mnua ‘rectimwvia, Juglam r .; 
indicating merely the!I!er 

biore88on ,8halloontinuetocare P 
@van groupi of the geolo 

denging a8 yet suf3oien 
kt to coneider it eimply’as 
p a&v! that the’ -identity of speoifto forms,& Poi 

I) wuyl 1vFUlll 
the dletribution o % 

more. caremlgl ,333~ 
plan& In mffl_n,ettita X,II~,IO~~ -c ,1111- . -- - - ^:..^*A^.--^-. .I’ 

p J8rge number, of lpnd or fresh-water phints, eubjeot &&ma@ 
~;or@c+l t? mlgratlons I;)s $nogpheric changea, p9q pa,w&$rv* 

Bt li e the one remarked between tiq‘qr tion of the / 
Boo 

.d 
and Black Butte and the positive evi eoti’of ,w ; % . ,’ 



Iw and 
d Black Botte. ~Neverthel&, between tlisl 
‘Kenese Or&oeone and that d Point of 7% 

!P@-l : ,i -EVfDg#QE OF AGE OF LIGtNIT$C +OUl?- 
<.. 
wand! indee& the Vnnconver flora may &ow,‘fn ita detaib, m 

!of dmeimikrity to tbst of the Missiesippi. I But, one of the prom:. 
$$baraote~ of the Lower Lignitic ie the ,predominanceoP Palm% 
~4ve51ul it manifest in all the localities named above 
J 

Indeed, 1 have 
xemaiue of Palm., especially of S&al, whenever I havea&n&ewer 
e beds ; and, ae it has beeu remarked formerly, &r&4 &am 
‘bserved on epeoimens from Vanoeuver, Point of Rocks, BoldeQthe 
&ppi, $0. With this there are, in all !these floras, a predominance 
&.ropical forms, and the absence of northern types, rendering more 
&their correlat.ion in time. 
tiea ,of the group, and on 

Suttleient detaile have been ‘ven on 
their clietribation. in Dr. If avden*~ 

g&p of planti of the Bvanaton division haq a yet+ no remaini 
.m-leavee, but fruits doubtfully referable to&he..Falm family; 

c! tbie it has uome of its species of leaves represented& Golden 
p at Oarbon. Tb general charaoter of. its flora does w&i&i& 
@r au average degree of temperature 
#roup hae been separated, as an inter 
poeltively flxed now. According to 

‘. 

sgr of Boceue vertebrate animals have 
&a true horizon may be rendered moredefinite hy farther dieooveriee. 
?u the group of Uarbon the general character of the flora ie evident, 
A&@ relation to the Miooene of Europe and of Greenland is expoeed 

3 @y by this general kind of related faoies, but also by a numbr 0; 
&?a, like Pluknw aoeroides and Buill&nce,* Am-, Pop& aroQi(M. 
odium dubiwn, Almue Kefbrsteinii Betula, Quercw, Cmylw, indiwr; 
&lmr with the total absence of Palms, a marked differaues.in~ 

<in the flora of Cloral-HoTlow; 
-1 o-- - - - -  

@eats 
San Joaohin?%rt 

?%Val/ey, 
aonth of Mouut Diablo, California; of Brid “e’ 6%c&hn I ;, 

and of Blue Mountain, Oregon; of Bell ngbarii Bay of : f 

ed 
t, ae eatabliehed by Heerle flora of that country, aud therefore &dr ’ iG,‘:.b. 

tp 

northward from Uarbon to Greenland. 
ite 

Some of Its typer am io 
that a single speoimen of a speoiee of Aoer or Pl&mw w&d 

oe to positively identify thi8 gr@up LLB Miocene, juet RS a few spew- 
w of Queruue facroznerc& proved the Eocene ageof the OaseadeMonnt- 
ltiof Oregon, whose formations were at 5rst supposed to be Post- . . ..- a- -c -----& origin. 

&few word8 more will be sufilcient to answer tbe other”bbjectious 
qded at the lreginning of this paper against the valae of vegetable ~ cqtology in ita application 

)ne. 
to geology for the determination of the 

. We- know now well enough that remains of . . ,$,< 
room 

und in the land deposite of this eontiioenf, 
onset 

@w.WlO ret 
4 the a %a 

tne of -American reeeamhes in Vega&l& ,y’ ;’ 
U. L)urmme what an immenm amount of doonm@&&::’ 

r-comrng geologiet r&&l be able to gather in 
F /. The authority of animal-remsine shall continue 
,)I refer% to marine f6rmations. But when land 

updo 
form&tiola8(r- _ 

&red, theanthority should, when evident.. be accenti& a::,’ 



ttlgvwox.1 EV&lJlUKlE OF ABE OF L$4NIiIC GIIZOUP. 
P 

) bonett of a Uretaceous Smirian at Blsiok B0tte.e 
Tbia case haa some analogy’ with that of ,$M-$@ 

rformobility or nncomformability of e&atlllsation pro& I. 
Y&H ~rd to the obqngee wbiob are coneideti aa indicating a w 

“;-‘p period. Of courpe the distarbnnoees of wide-expanded eurf&&t$ 
h modi@ in v-08 degreea tbe atmoapberie oirenmetoaaeq’i 

degree, bowever, tboae which govern tbe diatribntion’ of ‘br 
! water. Therefore the ohengee in the ohar&era of tbe’ 1 

MB may be ma-e or leea evident in carrelatioh with 
L tb Bat thw are more genezallg 80 gradnal that tbe$ 

ymlwd b b30089.of anoonformability; and tbe aon$e+a- 
pyoaS o f m&w or lpnd being8 oan ‘be ap 

u of time. Gradual .Cb8n 
reuiated 

$ 
onl 

es of thie 
,@ 

w aurmg the who18 period oftbe 8 
ind seem u, K ‘W& 

retaoeoue iormatiolle of tP& ;-the bare of the Dakota group to that of tbe Tertiary Li 
Fhter &Ill ; fo.r)n the whole vertical epaoe tinpied by the $” 

I@ 
~;PPObnform~bMy.of &rata ia remarked. But. the eon6urrenoe e 

or j orrpberro modltleatione with tboee of the &i$h &f&oe ia’& 
&qimble in the general obaraoter of ihi flora of tbe lower’1 

ei ilrbJle t&t of the Lignitio prove& A anbtroptoal one 
p!@d W tb t of the Dakota group tbie being of a+ ten 

1 CH !&ep seas oannot be modified in the same tlegr& au& 
IS? perma @me. At ie but very slowly influen&d bv land atma _ 

&ape the more weighty ob eotion against the 
@he obamotem of tbe Lower 1 i 

srison between the vegetab e $’ 

dedaetio& 
tio ,flor& ia that of the WE 
ty 

T? to supposed eynobronoos epoo a P 
of both eontinent$ 
From tbie obje&&~. 

bC~we should not attempt, in regard to the distribdW@ 
h Amtin fi~~il plant, to cotieider’ aoJit%itrg known ot’ @ 
d ~d&cm of those of Europe. Tbie (6jeotioa spp&Wj 

p ,atnmg, anil it seeme that it c6old be anewer& by tire mere a8cie&i1 
& SQ Bra*dcm 

tin from f? 
eoPtolob’f&e have c.onMantly tapen their pointa c 

arope, in considering the relation of tbe animal F 
$be age of tbe &ah where, they were di~overed,‘vegeetab~e,‘j 

p eb?uld be allowed to 088 tbe came privilege ; for no ae@ 
@I ~)tence cm k defined and progreee a 

SF+ 
fir dtilhnndt 

Lola 
G * 

risen, and rbere tu find any if the’ irro ~~.- _ ld be cloeecl. Bnt in this objection tb& ~~JMI&&@ . -- ..-I,:,-,- -B ------I- - -. ._ 

is oontinent ie m 

, &VA U”V Y”lU “k WY” “s”.“‘“s, -” ..*-- JO. ruRmu, I_ 
qmw +,G&M ie closely allied to &pkqum Weginannj Br@L,, , 
hame; tbet speciea analogone to what ‘J bave described as. “I. 
itss dccbiue clod Abide6 e&gem b&ve been ,I 
ceous of St. Panlet, Fr rice; thrrt.oar Palme, 

% 
z I 

anw, denote Eocene; t nt 
c allled to, and perhnpe m 

b!, mlrgoi5cent spe 
mc B tor of, 8abal major, w 

“*)years at the beginning of the Miocene; and that PlubelZdr@% k?&MMin48 
I extremely sikilnr to dabal andegaviensie, which is found i-n the Eocene 

+perior of the south of France, but whioh baa not m+;‘$gnred till 
%w.” From all this ‘and other 

ii wreted paleontologiet of Frsnoe ma 
ointe of a5Inity $Ii$ the oeIe+ 
e6 in regard to th? @p&es of the 

lower group of tbe&ignitio flora, be oouoludee a6 fotMts !#A“ In r6 

r .Inletten,Ootokr19,187(i,~. , ‘- , ! ,.,.A. 



lowing dwoij 
e been if foun 

t@ne it ~31 be tiarked that some of’ 
.and gommunioated to the survey .by .‘$I$ 

, of 0lll8ha, a eeelbue exglorq hd ratudent of the, wd 
ogy of the Western Territorief5, &% ,, < 

wt. tab,~ 
,‘.{ 

i&$ Description’ Of 8peOit?8 Of,fO88i~J&Z~t#~O## POi?#t Of &Ok& . I:‘; 
r 

~,,~UX~~JLIGNITKJM,~VWW. 
ed, irregularly dichotomous; branches diverglng’.$l 
h$+ short, terminal, linear.divarioate, tufted, forkin4& 

ie the only one of thfe kind in the sDecime’;b~‘:~ 

@t&ybzp&hergen. The’ base of ‘the, loiRe& brancheli -in 
hut the size of the branohlets dimtahsbes nearly~~ 

!@ @ch dic&omous division; The terminal branohlets ar@lir 
‘a milhwtei broad, fasciculati-dichotomou& abort, split, or furc 

’ 06 the point, and divaricate. The enbetance rpnears thin. memhrs 
-----I --- ” ---- ------ 

j i, Hh.msm-Point of Pocks, Dr. F. V. Ei@h. 

. 
: salJQuxxxux.] 
*. 

FOWL PLANTS FROM POINT 'OF COCCI.-' c, j&@ ,,>h$ 

5~,~xTAT.-Poiut Of Rocks, ~i&alu &&Url). *a ‘i 
.fd~f< . 3 * 

&:&~~~arwkc~Lal ~dLoATA,8p.vwv. 
# 

“.‘l?rond small, dichotomous ; pinnse narrow-iiuear, one to foar centim& 
flrre long, six to seven millimeters broad ; piunales ch%je, two-ranked; 
In right angle to the mchis, generally covering each other at the bar- 
$ere; falcatc npwards, lanceolate-acuminate, suddenly p+rro,jv@.,to the 

without distinct middle nerve. 
different parts of this plant, ~bic~~~,~~ 
floating rootlets and upon the’specimenaOf~th;g 
may represent some kind of floating fern; j& 
species of Gclaginella. It is, however, cloeeI~lr 

described in Dr tiayden’s Annual 
sport for 1873 (p. 396), differing, h&ever, by the &o-ranked poWoR 
the leaves and their distinctly falcate form. 

“% HABITAT.-Point of Rocks, Dr. F. V. Ha&m, ?V. Cl&m, 
One of Mr. Cleburu’s specimens represents a fragment of .a at.&&*$e$ 

‘*&M5metcrs long 0118 centimeter broad ronod but flatt@j@ ?j$‘# _. 
pression covered with densely imbrica& leavia of‘ &a’&& ~.~ 
sise as t&o&3 of the brauches. This stem proves the rehb&~ ‘of%& 
described fragments to the lycopodiaceotis family. ,, 

1. SELAMNBZLALAQINIATA, ~rp.noa.t 
., Branches dichotcmonsly divided ; divisione two to three ceotim&rr( 

iong l leatlets~ opposite, distichone, divided from the base in three tS; 
be dliform laciuite, some of them forking at the middle, all curving 
mpward, or falcatc. C‘ 

By its mode of vegetation, the form and divisions ‘of the pinn&~~ 
branchlets, these small plants are exactly similar to thoac de&bed 
aOrndgG Hayden’s speclmeus uuder the uame of & 

is in tbe remarkable la ;ion or thi4Z$ZTlGE 



of Rocks, Dr. F. l? Hay&m 

ustter over tbem being extremely thin 
,-i &BITAT.-Point of Books, Dr. F. V. Eayd%n, Will&am t%hmb.~ i; 
; I *‘1* 

.y 
‘CF. 

9. PISTIA UORBUC+ATA, up. ML c .I. ,- 
hares thick at least toward tbe base varyingin diameter2roopWoto 

b-!ibr& and one-bhf centimeters, broadly obovete, generally boti@ed fhm 
@above the base by,a wavy margin two to flve millimetepe bWu&; gmdn- 
p,ally narrowed into a short pedicel about three millimet&lV5 thiok termi- 
-‘hating into a bundle of radicles- veins emerging from the pedieei in two 
F’or three thidk buudles, dividin)g snd diverging from the base of tbs 
F. ‘leaves, and forming in asoending, by 8 kind of abnormal anashmoclis, .’ 

:ularly polygonal meshes. *- ,,..: 
lese leavea, resembling in form 8 small bladder oontraated M ~4 

.A elde, seem somewhat infJ@ed, or at lenat, tbiokene d, from the bW@ 

..“!&bove tbe middle, or cornpoe of two distinct areas, tbe lo~++~& 
cular and se 

: border wbio surrounds it, narrowing, bowever, gradhally &M~tha fl 
arated by a nartiw groove, or deep line, from tBQnr&Wd 

‘, pedicel. The areolation of this border seems disconneeti alPa dietmct, 
-,representing large quadrangular areols, whose sabdivisi~aahe’ aloig 

,I : in festoons. Sometimea, bowever, the central parll-:&&W inflated, ot 
J.: thicker, and in this case, as in ape&ens represeMh@#Baug leaves,~no 
r 1, trac+ of bordy#re,peSbeivsbl% - _ a. _. Tpie groove, tb,q++k)$ ap,d tbg_q 

BIM, h mOr. [3pit?k ( 
P speoimena, and formerly in FL I3 

. $1, Pi; I 
dtim (p. 

oharaaterirced by the for& of ite 
obooo leaves, either Abruptly p@t.ed, 
&My .A~~&ring in width from above 
&&.bowevei a number of speoimens w 
&@QWgar knwe, whiGh show anotab 

bsP this speOies is not known as y 

0 of the 1 



FOSSIL PLAhT.S FROM POI19T 

kens. Am. Philsod, vol. xiii., p, 412, T. xiv., %gaM. :*-,fl:. 
B’rond apparently large, represented by fragmenti only ; ruehi fls& 
buted linear-acuminate, six to eight inches long, enlarged J.tts 
ie and rounded on both sides ; rays nnmerons,‘gradqally enlarging 
ward, half to two and one-half centimeters broad, mark&with dig 
at and distiaof slender veins. The characters of this s ‘86 Bav@ 
flp described in detail us quoted above. The species is & ways easily p”” 
wt,i%ed by its slender though distinct and equally dietant veins. ’ ” 

&wlTAT.-Point of Rocka, Dr. F. v. Bayden. . ;.s, 
3; I i., ,jr. 
$‘htY?PHYQLUM URENATUM, 8Jl. TWV. 

.* ,. ., 

bves obIong, .lanceolate, abruptly oblique to the petiole or subtru& 
ti ; borders deeply, regularly crenate ; substance of 
*t thi&, sabcorinceous ; surface rough ; nervation 
lroe flat and broad, lateral veins diverging sixty, to si 
& distin@, elightly curving in ascending to the bo 
ome, the velne forking up under the eiaasesof the teeth, a 
@sing up along the borders from the point where the veins enter thd’. 
;dkb ; nervilles thick, in right angle to the veins, forming, by subdivision .’ ,’ 

‘ijf tha Iewes, bai in tM. kind of nervatin, l&In& 
ilfvergi~g from the base of the ped@el, wheie $hey ~,iiit,ii’J 

laf 
nt. 

radioalar filaments of the same chaructqrs as those of the’.$ 
Most of the levee of the living species, the old .onea espeqic 

mw from the middle to the base an inWed sppngioua coating I&& 
), that wbioh is observed on the under sarfhce of the fossil leaves,, : 

a@.. LYQMNA SCNJTATA, Dawa. ’ 
?‘.. Fronds rouad,eatire,qlightly undulate on the edges, sometimes sn- 

@Uauneter, aiugle or grouped ; roots. numerous, filiform, pro& 
i@W~ad spot near the notoh of the frond. 

Boies, redescribed and flgared by Profe;asor D 
rthe’&$@$ of the Forty-ninth Parallel, Appendix 

p* 

A,p. 
5 and 6), I refer a number of round bodies, leaves or 

th the epeoies desoribed above. Oomparing them wit 
pres,.there ie no difference whatever, exoe t that if ‘&o 
bt show ‘any trade of veina,V others, exao tf p of the same ah 
tiued from the bsee, where tbs radioularJlao~eata are attaobed 
pb &be veins distributed ae in the former ape&s, Some speeimengri 
@d w&h hrrs been %gured, show the basilar pnrt in%at.ed, 08 
Id&i nber&om the veins are diverging, just in the *enter of t 
&r em, as if it h&l been a bladdery or ve,s$culer plant, qS: 
t-p-ion. I still believe that both the.Jeaves described .~ 
mt these repFeeeat the same kind of vegetable, these beiG taie$/ 
@ JFat mdeveloped organs., All. tbe different wpearanceg of&d 
au+a, rapream? by qomeroas spe$meas,‘.have been %gured,$t$J 
snparison of t&r Frgrieue forms ~111, I thmk, satisfy pslepntolj 
.*regard to their relatiolt to LI species of Pisdia.~ 
eOp;&-Poiat of Books, mixed with the foDmr, Dr. B! v E&# 

. @I * 

id ainastomosis, a square-or iadistiuotly polygonal areolation. .’ 
Of all t,he saecies described of this zenus. none is comaarable to this 
6, whiob is &&ially distinct by its badiy obtusely d&t&e bor+l?r+ 
$8 represented by two fragment&r 8 

Ifs 
ecimens. ,, ,’ * 

j$@BxTAT.-Point of Rocks, Dr. . . Hayden. ..~ * 

: ~$YOPHYI&UM SUBFALUATUM Sp. nOV. 

‘.. I 
.,a’ :. 

subcoriaceoua, linear-lanceolate, aoumin&e or shawly pointed’ 
tiers regularly serrate with ehort blunt teeth turned hpwarct; lster ai 

1s parsi 
% teeth; % 

diverging thirty to forty degrees, atraigbt~to ,the *poi’a t c&- 
rillfe olose, thin but dir&in&, simple or ramided ‘in thb* 

@die, tlie. apper one8 joining nearly in +2ht ~Gngle,~a brat 
@ioh pasafrom,aear tbe point of thelateral veins under the 
)llops along and olose to the .border& 1 ‘1 
@here ie only a fragmentary specimen of this species, the 
$“s leaf. By ita form and nerv 

T 
‘OP, it seem8 at first refer 

@me CUM&~, and, truly, it wou d ,be easy to find leaves M’the 
L VBIICCC apparently perfectly similar to thie fossil one. ThW 4 

+&&lj Y 
b,%pw-’ 

@r,a difference in the areolstioa, or in the arrangementiof.bbe t&tifiTy 
*&a In theee primary types of Qzcerozu, and 0ccstccnea deebribed UT,@ 
be name of Drpphylhm, the upper branah of the s+on$ary veins. 
@sses from near the point of the vein under the sit&see snd closely 
oIlowe the borders, ioh 
md ie joined nearly 

tbne sometimes ;appear narrotilg’ m&r 
t!a right angle by the ripper, @riIls. This (o 

&IS&, 
v&$ 



QROLOGICAL SURVEY OF THE -ITORIES. FOSSIL PLANTS FROM POINT OF ROCKS. 303 \ 
r: ’ tar, though etill indistinctly traced in tbe lea&a (._ 

me speolee of cbestnnt.oake, is fur lee8 regular, the 
_____-__ . 

deb follow the borders being of vsrioue sizei, not 80 upper1 
the borders, and not in close proximity to them. exactly 
Limstely related to DyoplqUuar Daocrlpwsi Sap. 

This new a 
& 

.I Miocene?) of Provence, described by Snporto, may be therefore more 
otimate than it appears from the comparison of a single leaf. Our 
tmeciee is also comparable to Pop&a heliccdum, Ung., by its form, and 

ti), especially to the fragment 5gnred in Pl. II 
Mar i VJ 

ig by the shorter, less acute teeth of the borders,-&?&$,~ 

’ 
:m of the leaf, .and the olose tbin fibrillse. 

-, .,: -AT-Point of Rocks, Wm. Okbwn. :.,<: * .. r : r 2 

zt~llell~o. 
anaidering what cun be seen of tbi 

.*’ 
mPre@nm merely it8 lower half, with th 
t+ht nervatio?, and a few of the border 

A 8acorclance wltb @me described above, an 
“; Vegable Pdmtology, and especially w 

.bpeoieS in Flor. Tert. Helv. IPI. 1,~. fin. 7 
@@t it eesentinlly differs fr&&&&&r >&u - 

4, I? mdanar~a. Htier. bv its nervation. 
.------~--- I  

f :-g&TAT.-Point&f I:ocks, Wm. Oleburn. i%; ,. 
I&% .FIb’IctoS ASABIFOLIA, Ett. 
;j Leaves petioled; broadly reniform, subcordste or snbpoltite, Vera 
B titnse small with borders crennlate ; primary nerves pdmLctsly 5ve 
bto &II * middle nerve straight ; upper lateral ones strong, curving 

eward 
al& 

dranobing and anastomosing with the upper secondary veins; 
trsnarersal. their ramification forming a protuberant, or em- 

A TI~VUMKI~ nrdntinn. 
hnnnh this SIX ~~~“~~~-~~n--~re~~y~rie0y described frrqm Speck- _--- 

-&i-&&d at C&den, in Dr. F. V. Hayden’s report for 1873 (p. 3781, it 
i.aad as yet not been figured, the fragments of leave! being .generally 
1:b incomplete. It is, however, easily recoguieed by Its pec$ar nerva- 
f$ion, forming small, elevated, polygonnl areolae, an areolatlon hke an 
;~$unbossed checker.board, resembling that of Asarum &wopeum. The 
A. ‘hsrmnents of Golden seem to be part of much larger leaves than those ( 
j-, --tingbausen, who described the species in Bilin Flora (p. 80, Pl. 

ge.- + POpaoS HELANARSA, &ii. ’ 
a. , . Leove8 with a long, Blender petioie * deltoid snbtrnncate 

rdera acutely eerrate ; primary basila; laterainer 
~~~t~-$order base of the leaf, with a pair of tbi 

;+ _ ,:,wtion of the lateral primary nerves at a dist’ance’f&~$~~ 
$.. #ftbe leaves. In the 1-f figured a~ indicated abo=” +him 
t;!“.~:rtill greater than in that in the Flor. Helv. Heer i* he haa Been a large nnmber of specimens of the sam remarks &KI that 

” 
in all except one, wbioh. he has 6gured the upper 
.waa deetroyed, as it ia in our8 He me&ions aa 

“’ the nontalg serrate borders of ibe leaves and the die 
rn%%~%~~ 

&an the laterul ones, the same aa seen’ upon our Speclimen. I”“&;< ’ :,.#erefore, no doubt abont the relation of this leaf to the Europ~~ 
y j;.pxie%~ i 

~ ;t;$ABITAT.-Point of Rocks, Dr. Ir. K B+&.. 
3. 
16. POPULUS MELANABIOIDES, Up. twi?. 

I&f subcoriaceous, nearly round, subtruncate at base long-1 

; 
border8 undnlate ; nervation ternate from above the b)aee of 
endary veins two pairs, at a great distance from the prima 

#it) math branched outBide ; the others simple,. ~11 the diviBicY, 
: to near the borders, where they become efthoed in the 
tillea tbiok, flexnoue, in right angle to the areold 

veins, forming by a.- 
&ion at rlgbt angle square polygonal meshes. 
3y the. eubcoriaceoue enb&ance, the long slender petiole of the lo&. 
B Specie! is referable to the section of the !&&&r 
5). ITrnmhliw A8 In Populu8 tremulafo~, Sap. (Et.. 3.2. r~ f 

@,. :% whioh tbisepecies ie allied, theveins and ..- _____ -__ 
I areas to very near the borders, whioh they Beem to~~&~-: 
aericao form differs merely by iess&stinctlv nnrlnln.+a hnFC tmoe of tbe primary lateral nerves above t-- 
tanee of the secondary veins. - 

Tbeee two laet<&&&% i . -aver, of no moment for the Speoifioation of poplar-leaves as 08 
.med in tbe examination of a few leave8 of the too co&mon . 
a&&c In foeail ape&s, Populue iKau8ilien~is, Sap. (Et.,3,2, p. 3( 
e&),&repreaentad b? three leaves, each of a different chat 

. The relation of thi8 specie8 with that of the 

k,%?ZV, figs. 23). Tbese per contra, from specimens of Point of Rocks, 
perfectly well and ent,irely preserved leaves, rather smuller, except 

-J, than the leaves of Bilin. They are also slightly more expanded 
III the sides or reniform, and the crennlations less distinct, but these 
mrder-divisions are, for their size, related to the areolation, which is 
Jer in proportiou of the .size of the leaves. Our. leaves, alao, are 
lridently pelt&e, at least in two of the 5gured specImena. Oneonly 

I the position of the thick petiole marked similarly to that of tbe 
-&Penn leaves ; but even the representation of the species by the au- 
;bor seems to indicate pelta.te leaves! whose borders are erased at tbe \ 
ba& or at the point of attachment ot the petiole. The differences are 

z too unimportant to be considered as speci5c characters. 
r,‘merely represent a local variety, or a VW. minor. 

Tkese leaves 
This species appears 

ti’tn he rare in the Tertiary of Europe, as it has till now been seen only 
elastic clay-beds of Bilin. 
:TAT.-Point of Rocks, Dr. F. V. Hayden, Wm. Olebum. 

18, FI&S DALMATICA, Ett. 
* Leaves narrowly ovate, obtusely pointed, narrowed to a short petiole. 
middle nerve thick toward the base, thinning upward ; bneilar latera I 
mervea, from above the border-base of the leaves, thin, ascending at an 
write angle of divergence of thirty degrees to the middle of the leaf * 
@oondary veins more open,equidiatant ; nerration camptodrome,Jom - * Mi 
by transverse nervilles. 
; :In’ considering the 5gnre by the author in Flora Promina (PI. VII, 5;. 

no difierence wh&ver between the European form .&ad 
th@j the second&ry veins are branching 
ce of divisions of veins observable upon 

wever, the figured single leaf ebows merely trans. 
not real branches, and a8 these nervilh% are also 
erican form, it is apparently id&M. O%$’ the 

tvea represented in our platis seems rounded at the base. This is 
deed by ita reversement into the atone, the upper part of the leaf be- 

“& flat and the loweg curved down in entering the &one where the 
&&me base an(\ n&id& RF~J imhncldd . 

HABITAT.-POil 



GEO~0QXCA.L ‘SURVEY OF TEE. TERRITORIES. 

.’ > 

c 
3 . ,  -  the 01. EhV0Y of the Tt3l-i 
IFc*” 

i:-~~&u,dl leaf in a perfect state of preservation represents thin 
q!ea Very common at Black Butte. Itia easily, recognized by the bro 
Tb’WWe, thickiab, entire leaf, slightly pointed 0lr obtuse, rounded or 

g&flate at base, short-petioled, three-nerved from the top of tbe petiol 

HAsPrAT.-point of Rocks, mm. Cleburn. 

Fruus TIlXiBFOLIA, Beer. 

here, au in the Miocene oi Europe, thie fine spekies, so easily idea. ._ _ _ 
is distributed through the whole thickness of the Lignitio, excepting 

..however, the upper stage, that of the Green River group, where it h# 
notbeen found a8 yet. I have figured it from epecimena of Point o 

*. &ok@, not merely hecause it is there clearly represented, but to shg~ 
more evidently the relation of this locality with the Tertiary Lignitic.‘. 

HABITAT.-Point of Rocks, Dr. F. I? Hayden. 

. . 21. Frons IRBEGULARIS, Lsqx. 

’ 
T4ie species ma8 published nuder the name of Ulmzle? 

Dr. F. V. Hayden’8 Report for 1372 (p. 378), the generio 
+egularic 

re 
then uncertain. Numerous specimens obtained later from 
where the species is common, shows a thick inflated leaf-s 
acter which indicates the relation to l&us. The specime 

: II Rook6 is like the counterpart of one already engraved 
‘*. 

from 
I rpeoimene; the identity of charaotera is unmistakable, and 
was &$ured also as another record of identity of the flora o 
itie& 

,: HABITAT.-Point of Rocks,. Dr. F. V. Hayden, 

22. TRAPA~ MICBOPMTLLA 

FOSSIL PLANTS FROM POINT OF ROCKS. ’ 
. I 

QOB 

; ef lhpa. +&ales, which, though comparable to the foe&l ones by the art!o+ 
ion, has ite borders deeply toot,hed’and a muQ4 thicker coustetence. 
this species, tbe h=avee appear membranaQeou8 and a5 pellucid, 80 

ltinctly marked in black appear t,he uervat.ion and the arQolation 
upon the yellowish substauce of t@ leaves. The,% 1eavQs are mixed wit4 
$he lllaments or rootlets described with Lemw? IrlZati, aod represent 
jvidently a kind of water-plaut. No fossil leaves published aa yet are, 
‘to my knowledge, comparable to theRe, except those described by Pro- 
fessor ,Nawberry, in’ the Bq)ort of the Oolorado Exploring Expedition 
by Lieut. S.O. Ives (p. 131, PI. HI, fig. (i), under the name of NeuropteGt 

g&&z. The outliue or geueral form of the slightly dentate leaves, the 
Jnate nervation, and. the remarkably aoutQ augle of the Recoudary 
ins are chara&era common to both rJpecies ; even the irregular though 
obscurely marked division of the secondary veins seems to be of the 
me kind. It may be remarked that Professor Dawson has observed 
d described a fruit of Trapa fouud in connection with his Lemnclc ~ozd- 
IQ; therefore in circumstances eimilar to those where these leaves, 

& . HABITAT.--Point of Rocks, Dr. F. V. Hay&, Wm. Cleburn. 

. DA~RUS (PERSEA) PRYESTENS ?! sp. noo. 
$ Leaf coriaceous, large, broadly lanceolate or elliptical, narrowed up- 

trd to an acute point, atul downward iu the wrne degree to a thick, 
ort petiolej middle nerve thick ; secoudary veins strong, parallel ; 

3~1 disttnct ; areolation very small, lightly umrked. 
ie very 5ne and well-preserved leaf ie sixteen centimeters long from 

e base of the thick petiole, which is one centimeter long, 5ve ceuti- 
&era broad in the middle, where it is the widest, and has thiok 8eo 
ldary veins regularly branctriug, with distinct nervilies and the areo- 
tion of a Lauru8. The foliaceous aubstauce of the lower part of the 
ti i8 destroyed, but the middle thick nerve and the petiole are pre 

ed, a8 well aa the outline-borders. 
d to Persea upmiona, 

By it8 nervation, tbie speoiee is 
Ht%r, dif%ring by the form of the leaf and the 

d to Trapa, are 

By the& two 
(Fi. Tert. B 
the secondai 

1 most closely 

IaRt &araoters, 
:c1v., II, p. 77, 
ry veins somewh 
r related to the 

is ca unparab 
x0, flge. 17 

ihicke lr and sl 
!SQUt Lawus 

ble to 
-2% 
i ht- 
8 an.- 

. 

HABiTAT.-POiUt of Rocke, Dr. F. V. Hayden. 

, it 
PI. 

Iat t 
pre 

L %BTJENUM ROTUNBI’FOLIUM, 8P. noa; 
Leaf. nearly round, small, surrouuded by a black border, slightly and 
istaotly deuticulata by exteusioo of the borders at the poiut of contact 
t the secondary veiue and of Qheir branches, all craspedodrome ; eec- 
odary vein8 open, diverging fifty to sixty degrees, equidistant, parallel, I 
w two lower pairs ramitted, the upper one8 only forking near the bor- 
Bns; areolation distinct, from parallel distant fibrilke, branching aud 

Jtomosing in large equilateral me&es. 
:The black border8 of the leaves, the general characters of nervation, 

the facies are the same as in the other species of Viburnum pub- 
ed from Black Butte. This leaf differs especially by ite nearly round 

rm, the base rounded to the petiole,.the secondary vein8 more open, 
dd especially thevery small, slightly-marked teet4 of the borders, But 

i8 last character, this leaf could be referred to Viihurnumplntanoid~ 
&lx., as represented byithe small leaf of Pl. XXXVIII, 5g. 10,,0~ fthe 
# 20 H k‘ 



CeOll 
Rocks, Ik r. I?. 

. 

thicktah, 
-J?oint of 

!. 

f&y” .  

;tlmk folloidng specif3s have 
!e Alkali, atnm.&&,ion. on the 

h,gwth 
__-.. -__- ----, _ 

of Gme~%iver &&i& of the UnioB paaifio RW _ 
@or of the specimens did not. him& vieit; the 6&G , 
rSa tbem tim another party, who did not give my detuile *AS= 
re position of the beds where they were dirmvered; 

ret3 apeoltq all new. 
The$-, 

hbarader of the leavy ae also 
A.‘. . ; 

the 
n@s locality, mm to ludicate 

8$,&f ‘@oka or BlackButte. They are de 
wp 
k.8 .*.I 
q UMe9TjIL4TEBALIS, Sp. not?. 
+hhgv&kble in size, broadly $val m 
tipeutol8~erB crenato~Berr8w; II 
rennl6r kS&a&er and distance, kwi 

.j 



it ii esoeoiallv di&% bv the -&Want of 

(OwvyyLuLI NEW SPECIES OF TERTIART FOSSIL PLAI?T6. . .&#a 

ming thus a emall orenulate ring. Th4 1 
sometimea, apparently by deoompoaition ; 
separated. The size of the Bpote varies 

pon Cat&t&a Spargaltioid~. ’ 

Pmx EIAYDEMI, sp. nvv. 
m ri‘gid, sparingly divided in nearly .dpposite, short .branohw,& 

toward the top, or c 
d, lanceolate-acuminate 
ially to Eypnun& Boscii, 

r  :i . ”  

AI~I+INA, 8p. nav. 
pmnately compound j leafieta lane&M, tapering nprrrrd to 

Emumen, either narrowed or rounded to ,a short petiole ; b&e& 

:~~ABITA’r.--sbuth Park, n 

LY~D~ ~~ARvINEL m 

:lub-shaped j- leavea 8oaely imbricated ,&Q 
I or sharply point+ concave. Comprerablg 
Schwgr., an Amenoan specie@ of th?,Qre& 

,,: 
ear Caste110 RanGh, 

.?wv. 

i@h j lateral veins distant, ploetly nltern~te, par~liel, @t&b] 
11% intermediate terttary veins, curving in passing towatd tbe ti6fdi 

it an open angle of divergence, and aaoending high aloog.tbem &i’l 
iu right nngle to the veins, bran&in in the middl& 

subdivieions, irregularly qtiadrate or’ po ygonal meshes. f 
iea is represented by four jeavee, rind ita cbaraoters dietip 

to Juglanditea peram Izcs, Sap., and &g2anditer mg 
the Sezahe flora. Darta Ing of some of the char&&r8 Q; %- 

$%& ~~ng<~leaflet of this Hne. species. 
fulate above, hastate at base j 

It is simple,t lignl%!e, pbtnse, 
middle vein and veiulets &sCiaot l 

!us forking once or twice. Allied to the living Lyg?diuti be&t& 
fmmm Marinn t.n Rmv.il. 

however, 
‘ert. Helv. 

still m&3 iotim&ly 
, III, p. 90, PI. OXXB 

allied 
:. film 

I Jq 
-191, 

r% 
m 

reljr differs by the p&it&i of ihe lateral v&i& at a ni&e oontean 
&&divergence following higher np along the borders, and by the tti$. 
$+nd more numerous tertiary veins. 
8-1 HABITAT,Alkali station, Wm. c&brm, . . -. . ’ ““$ 

1, ‘a 

@&&&a nutlets cordate obtose, five to seven tiWneters’&“& 
imi$ers broad, convex, grooved ih the middle from t&J 

$&My ‘fleshy 
r b&Winded by a membranactius pelliole, the remains’ f 

outer envelope. They resem tie seeds of 4 siaiilar K 
&,X have found in great qa&ntity at Golden, and refemid 6. ‘the 

%&OS Viburnltm. Th eiF form- is like that 
i., Flor., p. so, PI. XII1 
&ion, IV*. U&&u- 

of tiic 
:, hi?s 

39 
22 and 

“3 

SPECIES OF TE~~‘~~IR;O$SIL~ PLANTS 
. 

!$~~?~&‘bs following-desoribed speoies have been discovered sinO@ ‘t&ii 
QqGion of the last annnal report of Dh.F. F. Hayden’s Geolog 

‘of the Territories. !l!liey are repreeepted by specimens :m 
nt looalities indicated,, with, each e&es,,ag well as tbail 

1 discoveren All these qeqies have been figured for 
,, 

$h+ g 

.a ‘ .w”~V... *cv- a .AV- . “ . ,  . .v - - . . -a . . .  

UXTAT.-TOP of gypsum aeries,Grand Eagle junct,io& A. R.‘Efamb. 

:T”LYG~ODIUM DENTONI, q. 110~. 
. 

Leaflete bi-tripartite, with short, obtuse divisions and brond‘sinuees, 
,xoadly triangular, rapidly uerrowed to a subcordate or subtruntiofe 
Ia%. entire, bi-trinerved from t,he buae; primary nerves distinct, like 

b$&e peitla, which ure forked once or twice, and become v&y close 410~ 1 _ .1 
~AmpAT.-&wn River grorip, near the mqnth of ~hit4$t$,&&& 

kiver, Prof. Willlund Denton. ..“. 
b ~ONIOPTErm3 PULUHELLA, ? Heer. - ’ \ 

?. An intermediate form, represeuted by mere fragments of pinnse and i 
mte pinnules. The shape of’ the pinuules united to fhe middle . 
km it to 0. pdohella, while by the less poiuted leaflets and the nerv* 
bn it, represents (3. F&whet-i of the same author. 

fi; H~l~A%+-Golden, iu sandstone, above coal. -1 I’ 

x IBUS ? MJRABILIS, 8j.k tWV. 

ThieqeGes, whose reference to Zamice is not positively ascertained, 
is repr@ented by a fragmeut, the half cross.section of a silicified cone, 
shout fourteen centimeters io diameter. The outer surface is marked V 
by the rhomboidal obtucle top of blactk mda, or stony fro&+ 8UrrOUnded~ 
by a white vasculoso-cellular matter. In the cross-section of the a0 
these seeds, of an edlsrged rhomboidal form, three to three aud a ha1 7 
‘Mtimeters long, six to eight millimetera broad, of the same size fo 
heir whole lea&h, or slight1 
mplanted into a zone of whi ish f 

narrowed to the bme, appear f&H ti 
subpt$lnqid mass of ~lluloso.‘ci~u. ’ 

Under this riag ok6hit.e matter, one ceatimeter+th~& c 
!@(ls the oentrsl part, or axis of the cotie, represented by mixed fr& 
daatR of blackish opaque matter, agglutinated tind amorphous. The 
Cnits,or seeds, are represented by a black, cobpact, opaque silex,pierced 
itr tbe length by large p?rea or dncts passing from the tap to the,bw 
d the fruits. The intervals between them, nearly as la&e 8s the seeds,’ 
98 fllled by the sa e whitish. cellulose-vascular matter wbiqh. oom-,’ 
I@& the white zone ‘herein the base of the fruits is embedded.. ,$be 

i 
, 
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figure o111y of the specimen can give a good idea of this fragment of 
cone’. It is tlistantlJ compnmble, for the form aaocl the dispositiou of its 
surface-scar8, to Androstrobus, a geuus e&ablished by Scbimper for 
some cyliudrical c~cndeoue mule cones, formed Of imbricuted scale8 bear- 
iug sessile anthers on their lower surf;lce. For the position of the fruits, 
it has a distant relat,ion to Znmiostrobue gibbus, Beuss., a cone which 
shows, iu its section, oblong seeds, in right angle to the axis, with their 
tops appearing at the out.side surface. Both these cones ure figured iu 
Schimper’s Veget. Pal. (PI. LKXII, tigs. 1,2,14,15). There is, however, 
a great difference in the very large size and in the characters of this 
-8ilicifled strobile with those of a Zamia. It apparently represents a 
kculiar genus of the Cycidinece. 

HABITAT.-Found loose around Golden, Dr. E V. Huyden. 

7. SEQUOIA ~FFINIS, 8~. nov. 

Brilnches long, slender, pinuately branching; leaves short, oblong, 
imbr icated and obtuse ; or longer, !anceolate.acute, erect or slightly 
refiexed ; brauchlets hearing cones, open ; strobiles small, round-oval 
obtu8e; scales large, rhomboidal, with entire borders, a central ovai 
mamilla, nnd wriukles pavsing from it to the horders all arouud ; inde 
brunches erect, with more acute and open leaves, resembling sterile 
branches of (flyptostrobue Europeu8, with small, round catkins, covered 
to the top by imhricated lanceolate leaves. 

Tbis species, of which we have numerou8 and admirably well-preserved 
specimens, is much like Sequoia Coutsicc, Heer, of the Bovey-Tracy flora, 
differing, however, from it by the more obtuse point of the scale-like 
leaves, by more acute and louger leaves of the sterile bra,nches, by more 
slender branchlets benring coues at their ends, by proportionally larger 
more oval cones (not globular), by the iudistinotn~s of a middle nervi 
on the back of the leaves, which appear merely convex or inflated, etc. 
The seeds sre of the same size as those of A’. Couteia?; they dilYer also 
somewhat by a cordate base and-a mere trace of middle n&e near the 
top, where It divide8 a,ntl passes on both sides, curving along the borders. 

HABITAT.-Middle I’ark, Dr. l?. V. Hayden. 

9. SEQUOIA A~UMLNATA, 8p. nov. 
The form of the leaves is about the same aa in Sequoia longifotia; they 

are, however, generally Rho&r, narrower, less crowded upon t,e stem8 
and especially distinct by the smooth surface of the leaves. In thii 
species, the denudated branches are striate, while, in t,he former, thev 
bear the scars of the base of the leaves. This difference, however, may & 
merely the result of decortication in the specimens representing thi8 last 
species. 

HABITAT.--Black Butte. 

10. SEQUOIA 1, gpecies. 

Cone8 flattened, sppa.rent,ly long, linear-obtuse, marked at the surface by 
shields of,scu.les, (apophyses:) the only orgaus prexerved. These areaepa- 
ratedfromeachother,notcontinnous norimbricate,rhomboidal iuoutline, 
ait.h acute sides, and rounded to 
from which wrinkled lines are ( iverging to the borders. f 

, bea.ring in the middle around ma.milla, 
The 8pecimon 

represeuts two crushed cones, of which nothing can be seen but what i8 
dwcri bed here, 

HAbITAT.-Middle Park, Dr. P. V. Hayden. 
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11. ARIINDO REPI<RTA, up. nov. 
Stem thick, urtioulatcd ; surtace striated, marked witSI) round, obtuse 

knot8, either placed on the articulations or here and there upon the 
r 
1 

ste.m, without normal distribution ; ear of seeds crushed, representing 
lanceolate glumes, sharp-poiot,ed aud rounded at base, and Qvnte-lanceo- 
late-acute seeds, trunca.te at the bnse, with t,he ceuter elevated or con- 
vex, apparently covered with a cowtiug of hairs. 
than the seeds, and nerved in the middle. 

‘The glume is longer 

HABITAT.-Greeu niver, west of the station, I)r. F. E ~aydm. 

12. ARTJNDO OBTUSA, 8~. 120~. 

Though the 8pecimeu is not as well pre8erved as that of the former 
species, the chnracters of the organs which it represents a.re discernible, 

t 
r 

and indicate a marked specific ditierence. The striae or primary veind 
of the small frugbent of a brunch arc thick, more distinct, and evidently 

i separated by fouror five thinlrt~rsecondal,S veins ; theglumes nud pallet8 

? 
8re aborter, equally striute,without middle nerve, aud the seed is much 
shorter, broader, obtuse at one cud, and truncate at the ot,ber. The 
fragment which I consider a pallet is slightly emarginate or truncate at 
the point. 

HABlTAT.-Golden, South Table Mountain. 

13. PAL~~~ACITES GOLDIANUS, sp. 7tOv. 
Species representing a large fragment 6f a Aabellate leaf wibh fire to 

nine ra,ys on each side, of a flat, narrow, liuear raehis. Bays arurngiug 
one aud a half centimeters broad, marked by deep, narrow furrows, 
without cost=, joining the rachis in au acute angle of twenty degrees, 
pnited to it by their whole undiminished b3sc, without decurritig along 
It. Surfiice somowhat shining; substauce thick ; primary veins distinct 
at least in some places, where the epidermis is destroyed, two to two 
and a half millimeters distant, separated by ten secondaryveinlets, thin, 
but often discernible to the naked eyes. 

HABITAT.-GoI~~~. . 

14. SABAL ~OMMUNIS, 8p. 9aov. 
Leaves of medium size, borne upon a nearly flat or merely convex 

petiok, its top psssiag nt the upper side illto :b short qcuminuto rachis, 
while on t,he lower side it is cut horizontally or uearlv truncate ; rays 
not very numerous, the lowest’ in right angle to the rachis, not descend- 
ing lower thau its bnse, rapidly enlarging, cariuately folded near the 
point of attachment to the rachis, becoming mostly flut or scarcely 

’ 
c;irioate upward ; caIin,m narrowly costate; primary veins broad, gen- 
erally black wheu the epidermis is removed, one to two millimeters 
apart ; intermediate vein8 thin and numerous, averaging twelve in the 
large intervals of two millimeters. This 8pecies is closely related to 
fh~f;;~f?n8i8, S&p. of the Eocene of Angers, France. 

’ ‘.-Golden, where it is common. 

15. MYRICA LUDWIGII, Schp. - * 
Leaves ‘of middle size, subcoriaceous, oblong or linear-lanceolate 

gradually tapering iuto a long entire acumeu, distantly and deeply den! 
tate along the borders ; middlu nerve thick ; secondary veins suboppo- 

Site, Open, parallel, curving in passing to the borders, camptodrome, 
forking nt’the base of the teeth, the branches eutering them, while the 
top of the veins is curved along the borders. 

HABtl’AT.-Green ltiver group, uear mouth of White River, ProJ w. 
Dentwo. 
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16. MYRIOA INSIGNIS,JP~.~.OV. 
Lerrf metttbratiaceous, large, narrowlp-oval or oblong acuminate, pin- 

aately.lobed ; lobes short! entire, tnrned upward, triangular-acute; lateral 
ueins open, 8lightly carving in passing to the point of the lobes ; tertiary 

I veins nearly as thick as the secondaryonee,forking nndertheaimtasiituaes 
of the lobew, the brnncbee ascending along the sides * areolation large 
polygonal, fornted by the anastomoais in the middie of the areas o I 
nervilles at right angle to the veins. There are of this beautiful specie8 
two fragment0 of leaven, intlicttbing the average size of ten centimeters 
long and four centimeter8 broad. The pointy, a8 in the former species, ie 
entire, and still more rapidly and acutely acuminate; and the lobes, 
alternate, short, equal and similar, give to this specie8 a beautiful ap 
pearsrice. 

HABITAT.-Middle Park, Dr. F. V. Hayden. 

17. MTRICA ? LES~IGIANA, 8p. nob. 
Thi8 8ljecies is representjet by nearly the ha,lf of .tlte leaf, enormous, 

at least if it belongs t,o tbiv genus. Leaf linear, oblong in ontline, deeply 
lobed ; lobes opposite, ovate-lanceolate, obtn8ely pointed, at au open 
angle of divergence, entire, joined at a short dintance of the thick mid- 
dle nerve in obtuse einuses ; lsterel vain8 thick, 8ubOl~posi~e on an 

. open angle of divergence, ascending to the point of the lobee, rami- 
fied from the middle upward in branches curving to and along the bor- 
dere ; tertiary veins, variable in thickness, relative position arKltlireotion, 
so&e forking under the sinnses, and passing up on both titles of it; 
others traversing the large intervals between the base ot’the secondary 
veins and the border8 of the lobes, and following the borders in multiple 
feutoons; a.reolation of the same character as in the former specie?, t#he 
large areolte, however, being subdivided in very small meshea of the 
same charwter. 

This magnificent leaf 8eems of a ‘pellucid texture, though thick ; at+ 
least;, sll the details of areolation and ttervatt.ion are distinctly pemeiv- 
‘able in black npon the chestnut-color of the leaf. Though the frsgment 
does not represent one-half of the leaf, the terminal leaflot being ‘19 
strayed, and the base also, still it iu twenty-three centtmeters long ana 
eighteen centimeter8 broad, each lobe being nine to ten centimeteEe 
long from the middle nerve to the point, nnd seven and a half centime 
tere broad between the sinuses. It is doubtful if this leaf repreaenta, aa 
the former, a specie8 of the se&ion of. the Comptonia. It resetnbles 
Comptonia gmwd~olia, Ung., which was till now considered 88 the giant 
repreeetttative of the section, but whose leaf is scarcely half a8 large 88 
this. The nerva.tion and areolation of this leaf a.re of the 8ame chftx- ’ 
acter as that of Myrica, identical, indeed, to that of 2. Matkeronime‘ Snp., 
‘Et. II, 2, p. 93, T. V., Fig. 7, whose lobe8 are also of the 8sme form. It 
ie tttnuh larger, however, too large it 8eems for a By&a. By the form 
of the lea,f it is comparable to Aralicl multi$fida EM, EL I, 1, T. XII, t 
1 and la, and also but tttore dietautly to &98OniUpOl@r$Y Ung., @lOIS 
vott E~boet~, p. 47, T XVII, f. 1. 

HABITAT.- Fonttd in connectiott with a bed of lignit,e meet of Denver, 
golo., :u~d kindly t:t~tnmut&!Metl by dfr. IV. A. he88ig, who discover43d 
it, and 1~1 the 8yecimen framed iu a bedding of plaster. 

18. BETWA ~OGDESII, sp. nov. 
Leave8 small, ovate, acntely-pointed, rounded, and narrowed to tbs 

petiole, miuUt@ serrulate, penninerve, taterat veinsdistaut, OppOSitW&Ot 
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near the base, simple or rarely branching, pa8sing up in an angle of 
divergence of thirt,y to thirty-fivo degrees, nearly straight to the bor- 

* details of areolstiou obsolete. 2: dersirT;ydodrotne, 
D Near Fort Fett~erman, in connection with a profn8ioB of 
r remains of !iGm:oclium disticlbum, Lieutenant Vogrlee. 

19. CASTANEA INTEB,MEDIA, 8p. nov. 

have8 pro~~ortiottnlly long and narrow, linear-1nttceol:tte pointed, 
narrowed to the base; bor&+ra Wjlliklly and sharply thtitt0; ted WU- 
minate, enrned upward ; areolatiott attd nervation similar to that of 
Cti:crala.nea FTesca. 133: its character it is intertnedia,te between Castanea 
Ungeri of the Miocene and C. vewa. 

HABITAT.-Middle Park, Dr. 3’. V. Hayden. 

20. OARPINU~~~RANIX~, Ung. 

i Thie species, 80 common iu the Miocene of Enrope, is represented in 
our 0ora by a number of leaveaidentical in all the cha,racte\s. 

HABITAT.--Near E”lorissant, South Park, I)r. F. V. Iiaydes. 
. 

21. QUEROUS HAIDINGERI, Ett. 

Leaf ovate-lanceolate, narrowed to the base (point broken); border8 
obtusely crenato.aerrate ; lateral veins numerous, close, on an a.ngle of 
divergence of forty to forty-five degrees, rarely branching, cantptodrome 
attd craspedodrome. Tho leaf appears to be tapering to a point. It is 
upon coarse sandstone, ant1 l;ho details of areolation are totally oblit- 
erated. By its form, the division8 of the borders, end the nerr&ion, it 
agree8 with the charactors of thn q&es, except thst in thia leaf the tnid- 
dle nerve is not thick, as described by lleer. * 

HABITAT .-Green Biver, Ur. k’. V. Hayden. 

22. PLANERS UNGERI, Ett. 
Leave8 short-petioletl, ovate, acuminate, narrowed to the base, sitnply, 

coarsely serrate irotn the middle npward ; secondary vein8 nine pairs, 
paesing up to the point of the teeth in an acute angle of divergence. This 
for&, though represented by one leaf only, is in etttiro concordance of 
character8 with those of this species widely distributed in the lhliocene of 
Europe. 

HABITATd3outh Park, Capt. Ed. Berthoud. 

23. lmus OVALIS, sp. 1202). 

The only leaf repeseoting this species is ooriaceous, oval, entire, nnr- 
rowing itt a curve to a long thick or flatt broad petiole, grooved in the 
ntidtllo penninerv; lateral vein alternate, cainptottrome, cnrvittg along 
the border8 in festoon8 ; tertiary veitts short, j areolatiott obsolete. 
upper part of the leafis broken. 

The 

HAmTAT.-Pleasant Park, Plum me&k, Dr. F. V, IIayden. 

24. Frcus PSEUDO-POPULUS, 8JI. nav. 

t 
Leaves oval-pointjed, narrowed to the petiole entire three-nerved from 

the top of tlm petiol: j lateral veitls at an a&to &gle of divergence 
1 .like the secondary mm8, two or three pairs, the lower of which i8 at’ i 
B fF@ft diebnce from the primary ones, camptidrome j ttervilles diat,itt&, 

t lqe 
111 rtght angln to the midrib, cro88ed by oblique brattcltl+,fe, forming a 

b’ eqnihrt~ral or tbotJgona1 areoliltiou. A remarkablo species, 
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resembling a Cihnclmomum by the nerration of its leaves and s-Z&ypkw . 
by the form. 

HABITAT.- Evmnston, Dr. F. I? Ilayclen. 1.‘: .‘-:, 
25. Frcus WYOXINGIANA, sp. nav. ‘._ 

7~Ia.v be a rariet,y of the former, resembliug it closely by the form of 
the &t,irc, Inng&iolcd leaf. Tlte dilference is marked, however, by 
the t&al dm&a of aecondnry’ veins j tlio middle nerve being joiued 
to th Iat.rral ones by strong nervillea In right angle. 

HABITA!!.- We& of Oreen River station, Dr. F, K Hayden. 

20. DIOSPYROS t FICOIDEA, q. ?wv. 
Leaf ovate, narrowed to a point broken), rounded to the petiole, 

thickiah, entire, piuuately.uerved ; mic rib thick, deeply marked, as also ‘I 
tho eecondnry veins, parallel, at an acute angle of divergeuc?, all doubly 
camptodrorne ; fibrilla, thick, nearly in rigbt angle to the vems, divided 
in the middJe ; areolation square or po!ygooal.; surface rough. The 
generic relation of these leaves is not sotlsfaotonly fixed. 

HABITAT.--Black Butte. . . , 

27. VIBURNUM PLATANOIDES, Sp. ‘WV. 

Tbis species essentially diil’ers from Piburn~~m mnrginatum by the less 
numerous, more open, lateral veiljs, whose branches are more curved in 
passing up to the bordera, and especially bv the enlarged t’runcate or 
subiruncate base of the leaves. The dire&on of the veins along the 
lower branches of tJle lateral veins is the same, and tbe borders are den. 
tata in the same manner, though not black-margined as iu V. margin- 
&urn. 

HABITAT.-Black But&, mixed with Srlurian bones, a.nd as abuu- 
dnnt in that bt~l as is its congener, in the shale above the main coal 
of tbe same locality. 

28. CISSUS PABOTTI3CFOLTA, 8~. 12021. 
Leave8 otrate-subcordate or narrowed to tne base, gradually and ob-. 

tusely pointed, undulate-crenate, three.uerved from t,he top of the peti- 
ole or from a little above the border-base; lower secondary ve.ioa et 8’ 
distance from the primary ones, which are milch divided ; all the branch@, 
like the secondary veius, craspedodrome ; nervilles stron!, in right augle 
to the veins; areolation small, square, by subdivisiou ot veinlets. 

The species is represented by a few leaves, oue of them, fragmentaq, 
h:w a cordate, unequal base, and may belong to a different species. 

HABITAT.-@‘ecu l~iver,.west of the station, Dr. F. E Iiayden. 

20. RIIAMNUS ROSSXKSSLERI 9, Heer. 
Leaved oblongobovate, obtuseIS pointed, entire, narrowed to the base, 

penuioerre ; secondary reius close, parallel, passiug to the borders nearly 
straight and curving along them iu festoons. These leaves are small; 
one only is preserved eutire; their specific relatiou is not fixed. 

HABITAT.-.Black Butte. 

30. PBA~EoLITE~ JT~GLANDINU~?, Heer. 
Leaflets of an apparently compound leaf, oval-oblong, obtusely pdin 

rounded to a short petiole, eutire, subcoriaceous, penninerve ; l?t@ 
veins parallel, distiuctlg camptodrome, aud followiug the borders III fear 
toons; ultimate areolatiou small, irregularly quadrate. 
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rent from the European one bearing this 
i?r only by more open secondary veins. 
group, scar mouth of White River, Prof. 

31. LEGUMINOSITES ALTERNANS, 8~. nov. 
Leaflet lauceolate, u:irrowcd to the sessile bkse (point broken), appa- 

rently tapering and acnto j bortlcrs entire ; secondary veius close, uu- 
merous, lifteen pairs in a space of two nud a half centimeters, with in- 
tcrmediato shorter tertiary veins ama&omosing by crossing veiulets; 
areolntion obsolete. Thia lest’ ia comparitble to a UalDergia or a PO&I- 

rium by its nervation ; its form, especially the narrowed base, is com- 
rnble to Cassia. 
~ABITAr.--Near mouth of White Xiver, &of; W. Denton. 

SAPINDUS DENTONI, 8~. nov. 
Leaves lanceolote, gradually narrowed to a long a.cumen unequilat- 

<! era1 and rounded at base to a short pet’iole, entire or alight& undulate 
r: thick ; secondary veius close, parallel, diverging forty to fifty degrees’ 
:’ thick, straight to the borders, where they abrtiptly curve, and which the; 

: Species allied to Sapi&us falci/olius, Heer, but remarkably distittct 
from this and other cougeuers by the thick, close, lateral veius straight 

-+ to the borders, where they curve so abruptly that they appear at first 
Y sight as crilspedodrome. 

of S. falcifoliue. 
Tbo areolation is of the same character as 

HABITAT .&reeu 
~ Deston. 

River group, near mouth of White River, &of. IV. 

1’ 33. LOMATIA MICROPHYLLA, 80. nOV. 
s Leaves very small, t,hick, CoGaceous, linear-lanceolate gradnn.llv MT- 

rowed to a point, and iu the same degree to the base * t&couc.- 
simple, thin, iu au opeu nnple of diverrrrnco. counectY*d to A I& 

‘-‘---.I -1-- 
,1:11-v veins 

vein. We have twd leaved 
hmatia $rma, Heer, of tbo 
Barface mostly covered by a 

: HABITAT.--Same locality 

~~._.. __ __ . . . . ..&a1 
1 of this fii~S apedies. It is comparabhz? to 
Baltic florn,, but very small and thick; the 
coatiog of coaly matter. 
a8 the former, Prof. W. Denton. 

A layge number of fruits aud seeds, considered nndrl* t.ha name. nf 
Palmacztes, Carpolites, etc.. have been figured for tbo Ligt.,., _ 
t&characters of these organs cannot be represented by mere dc,,. .=v.vy, 
they are not mentioned iu this short synopsis, 

* . 


